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0 Disease control syringe having a retractable needle. 



0 A disposable disease control syringe (1. 50) 
wiiich reduces the frequency of accidental needle 
strikes to healtii care workers and prevents health- 
threatening reuse of the needle by drug abusers.. 
The syringe includes a cylinder (2, 52) having an 
open proximal end, a substantially ck^ed dtstat end, 
and a retractable needle (8, 58) projecting through 
the distal end. A piston assembly (14. 64) having 9 
^needle capturing receptacle (32. 76) moves axially 
^and distally through the syringe cylinder to inject 
fluid medication and to selectively engage the nee- 
gdle at the distal end of the cylinder. The piston 
O assembly is then withdrawn proximally through the 
-^cylinder, whereby to relocate tiie needle from the 
distal end to a relatively proximal position wittiin the 
^cylinder However, Hie needle is canted at an angle 
Q relative to the longitudinal axis of tiie cylinder The 
piston assembly can then be moved tlirough the 
ft^ cylinder for con^espondingly moving tiie canted nee- 
dle into contact with a puncture resistant shield (80) 
located at Uie distal end of the cylinder, whereby the 



UJ 



needle is axially collapsed and destroyed within the 
cylinder. Accordingly, a safe disposal package is 
created in which the needle is destroyed and Ir- 
retrievably located. 
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DISEASE CONTROL SYRINGE HAVING A RETRACTABLE NEEDLE 



TECHNICAL RELD 

This Invention relates to a disposable disease 
control syringe which is adapted to reduce the 
frequency of accidental and. In some cases, life 
threatening needle strikes while reducing instances 
of possible drug abuse and the spread of con^- 
gious disease by preventing reuse of the syringe 
by drug abusers.. 



BACKGROUND ART 

Hypodermic syringes are used for a variety of 
injection procedures including the delivery of me- 
dicinal drugs to a recipient However, once the 
injection procedure is completed and the syringe 
cylinder emptied, problems may arise as a con- 
sequence of faiiing to properly and adequately 
dispose of the syringe. By way of a first example, 
the syringe may be used to treat a patient having a 
communicable disease.. To prevent reuse, the hy- 
podermic needle is sometimes broken before the 
syringe is discarded. Health care workers are sus- 
ceptible to accidental and potentially infectious 
needle strikes due to the careless handling of the 
hypodenmic needle when breaking the needle or 
disposing of the syringe after use.. The resulting 
mini-accidents caused by an acddental needle 
strike typically require a blood test for such dis- 
eases as AIDS and hepatitis.. The corresponding 
cost and inefficiency of testing health care workers 
who have received an inadvertent needle strike 
result in considerable waste, which may be particu- 
larly damaging to a health care facility striving for 
economy and efficiency By way of a second ex- 
ample, drug users have been known to rummage 
through the trash of a health ^dSty in an effort to 
find undid syringes which have been discarded 
after use.. Such syringes are often reused in an 
Illicit capacity, whereby to promote drug abuse and 
the possible spread of contagious disease.. 

The following U .S. Patents provide examples of 
syringes having a hypodenmic needle which may 
be withdrawn into the syringe cylinder after use: 
2,722,215 November 1. 1955 
4.026.287 May 31,1977 
4.507.117 March 26, 1985 
4,650,468 March 17. 1987 

The vast majority of known syringes have no 
means by which a used hypodermic needle may 
be rendered permanently inretrievable within and 
shielded by the syringe cylinder, so that the sy« 
ringe and needle are not reuseable. Tliat is to say. 



little is available to prevent the needle from being 
completely removed from the syringe cylinder 
and/or from being returned to an outwardly projec- 
ting position from the cylinder by which to execute 

5 another injection procedure- Consequently, the sy- 
ringe and/or the needle, may be reused. Moreover, 
a greater opportunity exists to handle a used nee- 
dle which has been removed from or returned to 
the cylinder, so as to disadvantageously contribute 

70 to an accidental needle strike and the possible 
spread of disease.. Moreover, a greater opportunity 
exists to handle a needle which has been removed 
from or returned to the cylinder, so as to disad- 
vantageously contribute to accidental needle strikes 

75 and the possible spread of disease. 



SUMMARY OF THE INVENTION 

20 In general terms, a disposable disease control 
syringe is disclosed which overcomes the prob- 
lems Inherent in a conventional syringe by reliably 
reducing the frequency of accidental needle strikes 
among heahh care workers while preventing reuse 

25 of the needle by drug users.. The syringe includes 
a cylinder or barrel having a substantially closed 
distal end and an open proximal end. A first end of 
a needle projects outwardly from the distal cylinder 
end. by which a fluid may be Injected or infused in 

30 the conventional manner. A second end of the 
needle extends into the interior of the cylinder and 
terminates at a relatively large needle catch.. 

The syringe also includes a piston which is 
adapted for reciprocal and axial movement through 

35 the syringe cylinder. The piston comprises the 
detachable connection of an elongated piston stem 
to a sealing and locking assembly.. An elastomeric 
seal, formed at one end of the sealing and locking 
assembly, functions as a plunger head when the 

40 piston is moved axiaily through the syringe cylinder 
during a fluid injection procedure- The seal is 
mounted around a plurality of flexible legs which 
define a needle capturing receptacle tiieret)etween.. 
When the piston is moved tfirough Uie syringe 

45 cylinder at the conclusion of a fluid injection proce- 
dure, the elastomeric seal Is compressed against 
the most distal aspect of \he cylinder, such that the 
needle capturing receptacle is advanced axially 
into engagement with the needle catch- The needle 

50 catch is thereby snapped into receipt by the recep- 
tacle. 

The piston stem is now withdrawn through the 
open proximal end of the syringe cylinder, whereby 
to relocate the needle from tiie distal end to Uie 
proximal cylinder end, such that the needle canula 
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IS fully retracted into the interior of the syringe 
cylinder According to a first embodiment of the 
invention, the sealing and locking assembly is per- 
manently locked across the proximal end of the 
cylinder to both block the temovai of the needle 
from the cylinder and prevent any return of the 
needle from the proximal end to the distal cylinder 
end. The piston stem is then detached from the 
piston by breaking the stem away from the sealing 
and locking assembly- According to a second em- 
bodiment of the Invention, a puncture resistant 
shield is located at the distal end of the cylinder, 
and the needle capturing receptacle is provided 
with a configuration by which to cant the needle 
relative to the longitudinal axis of the cylinder when 
the needle is retocated to the proximal cylinder 
end. The piston stem may then be driven axiaily 
and distally through the cylinder for moving the 
canted needle into contact with the puncture resis* 
tant shield to axiaily collapse, and thereby destroy, 
the needle within the cylinder. 

The syringe may then be discarded in a nor- 
mal fashion.. However, by virtue of the present 
invention, the resulting cartridge Is rendered safe, 
such that the used needte is completely shielded 
by and rendered totally irretrievable within the sy- 
ringe cylinder. Accordingly, the syringe cannot be 
reused.. Moreover, the used syringe is in a con- 
dition to permit safe disposal without requiring han- 
dling or cutting of the needle as has heretofore 
been necessitated as a consequence of many con- 
ventional syringe assemblies.. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIQ 1 is a cross-section of the syringe 
which forms one embodiment of the present inven- 
tion showing a piston moved to a distal end of the 
syringe cylinder: 

FIQ.. 2 is a cross-section of the syringe of 
FIQ.. 1 showing tiie piston engaging a needle at the 
most distal aspect of the syringe cylinder; 

FIG.. 3 is a cross-section of the syringe of 
FIG 1 showing the needle repeated from the distal 
end to a proximal end of the syringe cylinder; 

FIQ 4 is a cross-section of a syringe which 
forms a second embodiment of the present inven- 
tion sfiowing a canted needle permanently attached 
to a piston and located at a proximal end of the 
syringe cylinder and 

FIG. 5 shows a detailed enlargement of the 
canted needle attached to the piston of the syringe 
of FIG. 4. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

The disease control syringe having a rebac- 

5 table needle which fonns the present Invention is 
best described while referring to the drawings. In 
FIQ. 1. there is shown the syringe 1 including a 
generally cylindrical cylinder or barrel 2 having an 
open proximal end and a closed distal end. An anti- 

10 slip flange 4 is disposed around the distal end and 
a major flange 6 is disposed around the proximal 
end of the cylinder 2. The use of the flanges 4 and 
6 will soon be described. A pair of intemal locking 
tabs 7 are formed at the proximal end of cylinder 2 

75 below the major flange 6 thereof, in the embodi- 
ment shown in FIG. 1, the locking tabs of syringe 1 
are formed by compressing opposite sides of the 
cylinder 2 to fonnn an area of reduced diameter 
adjacent the opening at the proximal end thereof. 

20 However, it is to be understood that the locking 
tabs may be formed by any suitable means to 
establish an area of reduced diameter at the proxi- 
mal cylinder end.. An opening is fonmed In the 
closed distal end of syringe cylinder 2. The open- 

25 ing is sized to receive the canula of a hollow 
needle 8 therethrough during the manufacture of 
the syringe 1 The needle canuia is retained In a 
tight fit within the distal hole of cylinder 2.. Needle 8 
has a sharp cutting surface formed at a distal end 

30 thereof and an enlarged, generally annular catch 10 
formed at the proximal end. The cutting surface of 
needle 8 projects outwardly from the cylinder 2. 
and the needle catch 10 is located at the distal 
aspect of cylinder 2 to perform an important tunc- 

3S tion which will be described in greater detail 
hereinafter. 

Located within and adapted for reciprocal axial 
movement through the cylinder 2 is a piston 14. 
Piston 14 comprises ttie detachable connection of 

40 an elongated stem 16 to a sealing and locking 
assembly 18. The piston stem 18 is preferably, but 
not necessarily, hollow to facilitate a quick and 
relatively detacfiment of the stem 16 from the 
sealing and locking assembly 18 (in a manner to 

45 be described in greater detail when refening to 
FIQ.. 3). Fonmed around a proximal end of the stem 
16 is a flange 19. Stem 16 is connected at the 
distal end thereof to a conical locking skirt 20 
which is formed of a resilient material. The skirt 20 

50 may have a plurality of slots 22 formed therealong 
to create a series of flexible locking fingers. The 
stem 16 and locking skirt 20 are connected to one 
another at opposite sides of a narrow groove 24 
which Is formed around the periphery of stem 16 to 

55 provide the stem with an area of reduced cross- 
section to thereby facilitate the detachment of the 
stem 16 from the sealing and locking assembly 18. 
The sealing and locking assembly 18 Includes 



3 



5 



0 282 097 



a locking flange 26 which is coextensively con- 
nected to and spaced distally from the conical skirt 
20 by way of a neck portion 28. Coextensively 
formed with and extending distally from the locking 
flange 26 are one or more pairs of oppositely 
disposed* flexible legs 30 between which is formed 
a hollow receptacle 32 for selectively capturing the 
catch 10 of the needle 8. That is to say, the needle 
8, the catch 10 thereof, and the hollow needle 
capturing receptacle 32 are concentrically aligned 
with one another so that the needle catch 10 may 
be snapped into receipt by the receptacle 32 when 
piston 14 is moved to the most distal aspect of 
syringe cylinder 2 (best illustrated in RQ- 2). 

Extending into the receptacle 32 from each of 
the flexible legs 30 is a tapered lip 34.. As will be 
disclosed in greater detail when refemng to RG.. 2. 
the lip portions 34 of legs 30 are snapped into 
engagement with the needle catch 10 whereby to 
permanently retain the needle catch within the re- 
ceptacle 32 and prevent the withdrawal of catch 10 
from receptacle 32.. 

Extending laterally from each of the legs 30 Is 
a -seal retaining flange 36.. An elastomeric seal 40 is 
mounted upon the legs 30 and against the locking 
flange 36. Tlie seal retaining flange 36 engages the 
seal and prevents the removal thereof during a 
displacement of the piston 14 through cylinder 2. 

The elastomeric seal 40 includes a proxtmally 
extending base 42 which lies adjacent and is sup- 
ported by the locking flange 26. Seal 40 also 
includes a distally extending sealing head 44 which 
is shaped so as to fomi a fluid-tight seal against 
the closed distal end of the cylinder 2 when the 
sealing and locidng assembly 18 of piston 14 is 
moved to the most distal aspect of the syringe 1.. A 
centrally disposed pocket 46 is formed through the 
sealing 44 of seal 40 to permit the needle catch 10 
of the needle 8 to be snapped Into engagement 
with the lips 34 of legs 30 at needle capturing 
receptacle 32. 

The operation of the disease ccnt'-o! syringe 1 
of the present invention Is now described while 
refening to FIGs. 1-3 of the drawings. Initially, the 
needle 8 of the syringe 1 of HG. 1 Is moved into 
fluid communication with a fluid drug supply (not 
shown).. The syringe 1 is infused with fluid medica- 
tion in a conventional manner by grasping the 
cylinder 2 behind the anti-slip flange 4 and pulling 
the stem flange 19 of piston stem 16 to withdraw 
the piston 14 proximaliy and axially through the 
cylinder 2. Once the syringe is infused with medi- 
cation, a conventional injection procedure may be 
executed by depressing the stem flange 19 driving 
the piston distally through the cylinder 2. 

At the conclusion of the infection procedure, 
and referring now to RG. 2 of the drawings, the 
piston 14 is moved completely and axially through 



the cylinder 2 of syringe 1 . The sealing and locking 
assembly 18 of piston 14 is thereupon moved to 
the most distal aspect of the syringe 1, whereby 
the sealing head 44 of elastomeric seal 40 is 

5 located flush against the closed distal end of cyl- 
inder 2 Next, the syringe 1 is supported at the 
major flange 6 thereof and the piston 14 is de- 
pressed distally while applying an axial force 
against the flange 19 of piston stem 16.. Such axial 

10 force is transmitted from the stem 16 to the 
elastomeric seal 40 by way of the locking flange 46 
upon which seal 40 is seated. Because of the 
resiliency of the seal 40. the sealing head 44 
thereof is moved towards and compressed against 

75 the closed distal end of syringe cylinder 2- The 
compression and distal displacement of sealing 
head 44 conrespondingiy advances the flexible legs 
30 of sealing and locking assembly 18 into engage- 
ment with the catch 10 of needle 8- 

20 More particulariy, the movOTient of the tapered 
lips 34 of the flexible legs 30 Into engagement with 
the needle catch 10 causes a slight clockwise 
rotation and separation of the tegs 30 so as to 
permit the catch 10 to be snapped into receipt by 

25 the needle capturing receptacle 32. After the nee- 
dle catch 10 is moved past tiie lips 34 and into 
receptacle 32. the flexible legs 30 are automatically 
rotated counterclockwise to establish a positive 
locking feature for preventing the removal of the 

30 needle catch 10 from receptacle 32.. That is. the 
lips 34 of legs 30 form shoulders or stops against 
which ^e needle catch 10 is seated when the 
catch is received within needle capturing recepta- 
cle 32. Such shoulders or stops establish a suffi- 

35 dently namow exit from cylinder 2 between oppos- 
ing legs 30 to permanently prevent any removal of 
the needle catch 10 outwardly from the receptacle 
32. 

In RG.. 3 of the drawings, the needle 8 (with 

40 the catch 10 thereof permanently retained within 
needle capturing receptacle 32) is retracted from 
the distal end of cylinder 2 of syringe 1 and re- 
located at the proximal end thereof. Tne syringe 
cylinder 2 is grasped above the anti-slip flange 4, 

4S and the flange 19 of piston stem 16 is withdrawn 
proximaliy (in the direction of the reference ar- 
rows) and outwardly of the cylinder 2. 

More particularly, the stem 16 is moved 
through the open proximal end of cylinder 2. 

50 whereby the conical locking skirt 20 is correspond- 
ingly moved into engagement, and then past the 
intemal locking tabs 7- ihe movement of the resil- 
ient locking skirt 20 into engagement with locidng 
tabs 7 causes a compression of the locking skirt 20 

55 to permit the skirt to be moved past the locking 
tabs. Once the resilient locking skirt 20 is moved 
past locking tabs 7 and through the open proximal 
end of cylinder 2, the previously compressed lock- 



4 



7 



0 ml 



ing skirt 20 is relaxed and automatically returned to 
its precompressed shape to prevent the return of 
the locking skirt to the interior cylinder 2 via the 
open proximal end thereof. That is to say, the 
relatively large diameter base of conical skirt 20 is 
seated upon the locking tabs 7. As previously dis- 
closed when referring to FIG.. 1, the locking tabs 7 
establish a relatively narrow diameter opening at 
the proximal end of cylinder 2 to form a stop, 
whereby to block the return of locking skirt 20 and, 
therefore, the piston stem 16 to the interior of 
cylinder Z. 

What is more, relocating the needle 8 to the 
proximal end of cylinder 2 correspondingly moves 
the locking flange 26 axially through the cylinder 2 
and into engagement with locking tabs 7 across the 
proximal end of the cylinder.. However, the locking 
tabs 7 act as a stop to prevent the removal of the 
locking flange 26 (as well as the needle capturing 
chamber 32 at which needle 8 is permanently 
retained) from the proximal end of cylinder 2. 
Therefore, the needle 8 projects from the proximal 
end and is located completely within the walls of 
the cylinder 2 of syringe 1- 

When the piston stem 16 is completely with- 
drawn from the syringe cylinder 2 and the needle 8 
is relocated from the distal to the proximal cylinder 
end. the stem 16 may be detached from the seal- 
ing and locking assembly 18. With the locking skirt 
20 and the locking flange 26 of the sealing and 
locking assembly 18 immovably disposed at op- 
posite sides of the locking tabs 7 and across the 
proximal end of cylinder 2, a sufficient bending 
force is exerted upon the piston stem 16 to fracture 
the stem along the groove 24 fonned around the 
periphery thereof. The piston stem 16 is then dis- 
canjed. However, the locking skirt 20 and the lock- 
ing flange 26 remain anchored at opposite sides of 
the locking tabs 7 to seal off the proximal end of 
cylinder 2 and thereby block access to the needle 
8 at ^e interior of the cylinder More particularly, 
the needle cannot be removed from the cylinder 2, 
because locking tabs 7 prevent both the movement 
of locking flange 26 therepast and the withdrawal of 
needle 8 from cylinder 2. Moreover, the syringe 
cylinder cannot be reused, because locking tabs 7 
also prevent both the movement of conical locking 
skirt 20 therepast and the retum of the needle 8 to 
the distal end of cylinder 2 Accordingly, the needle 
capturing receptacle 32 Is locked at its final posi- 
tion in cylinder 2 (with the needle catch 10 perma- 
nently retained in receptacle 32). so as to create a 
self-contained disposal cartridge with the needle 
canula shielded and rendered irretrievable there- 
within. 

RQs. 4 and 5 of the drawings illustrate a dis- 
ease control syringe 50 having a retractable needle 
and means by which to destroy the needle after 



use. so that the destroyed needle may t>e ir* 
retrievably shielded within the syringe cylinder, and 
the syringe can be rendered safe for handling and 
disposal.. In FIG 4, there is shown the syringe 50 

5 including a generally cylindrical cylinder or barrel 
52 having an open proximal end and a substantially 
closed distal end wall 54.. A pair of internal piston 
stops 55 are formed below the open proximal end 
of cylinder 52.. In the enibodinrient shown in FIG. 4, 

10 the piston stops 55 of syringe 50 are formed by 
compressing opposite sides of the cylinder 52 to 
form an area of reduced cylinder diameter. 

An opening 56 is formed through the distal end 
wall 54 of cylinder 52 to receive the cannula of a 

;5 hollow hypodemaic needle 58 during the manufac- 
ture of the syringe. The needle cannula Is remov- 
ably retained by friction within the distal hole 56 of 
cylinder 52.. Needle 58 has a sharp tissue penetrat* 
ing surface formed at a distal end thereof and an 

20 enlarged, generally annular needle catch 62 fomned 
at the proximal end In the assembled relationship 
(and similar to that shown previously when referring 
to FIG. 1). the distal tissue penetrating end of 
needle 58 projects outwardly from the cylinder 52, 

25 and ttie needle catdi 62 is spaced proximally from 
distal end wall 54 of cylinder 52 at tfie distal aspect 
of syringe 50. 

Located within and adapted for reciprocal, axial 
movement through the cylinder 52 is a piston 64 

30 comprising an elongated, proximaily oriented piston 
stem 66 and a distally oriented sealing and locking 
assembly 68. The sealing and locking assembly 68 
of piston 64 includes an elastomeric sealing head 
70 that is seated against a flat locMng flange 72» 

35 Locking flange 72 extends transversely across the 
cylinder 52 at tiie interface of the piston stem 66 
with the sealing and locking assembly 68. 

Coextensively formed with and extending dis- 
tally from tiie locking flange 72 are a plurality (e..g.. 

40 four) of oppositely disposed flexible legs 74 and 
74-1 . The sealing head 70 of sealing and locking 
assembly 68 is supported by legs 74 and 74-1 for 
axial and reciprocal movem-ent tiirough the cylinder 
52 with piston 84.. A hollow receptacle 76 for selec- 
ts tively capturing the needle catch 62 thereof, and 
the receptacle 76 are coaxially aligned with one 
anottier, so ttiat the needle catch 62 may be re- 
ceived within the receptacle 76 when piston 64 is 
moved axially to the most distal aspect of the 

50 syringe cylinder 52. Projecting into receptacle 76 
from each of the flexible legs 74 and 74*1 is a 
tapered lip 78- The lips 78 of legs 74 and 74-1 are 
snapped into engagement with the needle catch 62 
to pennanentiy retain tiie needle catch wltiiin re- 

55 ceptacle 72 and prevent tiie detachment of needle 
58 from tiie piston 64 

As is best shown In FIG. 5. one or more (e.g- in 
this case, two) of tiie flexible legs 74-1 which 
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define needle capturing receptacle 76 are offset 
from the other legs 74. That is to say, legs 74-1 are 
longer than the remaining legs 74. such that the 
respective lips 78 of legs 74-1 are disposed distally 
from the Hps of legs 74. Accordingly, opposing Hps 
78 of the legs 74 and 74-1 are aligned on an angle 
relative to one another. l*he advantage of the afore- 
mentioned offset configurations of legs 74 and 74"1 
will soon be explained. 

Located adjacent the interior of the distal end 
wall 54 of syringe cylinder 52 is a needle locating 
shield 80.. Needle locating shield 80 is formed from 
a suitable puncture resistant material, such as met- 
al, or the like.. Shield 80 comprises a generally 
conical base 81 having a series of coaxially 
aligned, annular ribs 82 extending proximally there* 
from. A central opening 83 is formed through the 
needle locating shield (to be aligned with the open- 
ing 56 in the distal end wall 54 of syringe cylinder 
52), so that the needle 58 may be received thereth- 
rough during manufacture of the syringe 50. Nee- 
dle locating shield 80 may be retained at the most 
distal aspect of syringe cylinder 52 by means of 
friction. In the alternative, the conical base 81 of 
shield 80 may be secured {e..g.. cemented) to the 
distal end wail 54 of cylinder 52. 

The operation of the disease control syringe SO 
for destroying a used needle 58 and for shielding 
the needle completely within the syringe cylinder 
52 is now described while continuing to refer to 
FIQs. 4 and 5 of tfie drawings. 

With needle 58 extending outwardly from the 
hole 56 In the distal end wall of cylinder 52, the 
syringe 60 is infused with a supply of fluid medica- 
tion (In a manner similar to that which was pre- 
viously described while referring to FIG. 1).. A con- 
ventional injection procedure may be executed by 
depressing the proximal flange 67 of piston stem 
66, thereby driving piston 64 axially and distally 
through cylinder 52, The sealing and locking as- 
sembly 68 of piston 64 is moved to the distal 
aspect of the syringe 50, whereby the elastomeric 
sealing head 70 of assembly 68 is located adjacent 
the distal end wail 54 of cylinder 52. and fluid is 
expulsed through needle 58 An additional axial 
force is then applied to the proximal flange 67 of 
piston stem 64, whereby the sealing head 70 of 
sealing and locking assembly 68 is corhpressed 
against the cylinder 52 (In a manner similar to that 
which was previously disclosed when refenrlng to 
RG.. 2). The compression and distal advancement 
of sealing head 70 against the shield 80 corre- 
spondingly advances the fle)dble legs 74 and 74*1 
of sealing and locking assembly 68 into contact 
with the catch 62 of needle 58, whereby the catch 
is received within the needle capturing receptacle 
76. 

More particularly, the needle catch 62 is 



moved past and snapped into engagement with the 
lips 78 of legs 74 and 74-1 , such that catch 62 is 
permanently retained within needle capturing re- 
ceptacle 76.. The lips 78 form shoulders or stops 

5 against which the needle catch 62 is seated within 
receptacle 76 to provide a positive locking feature 
for fwreventing the removal of the catch 62 out- 
wardly from the receptacle. After the injection pro- 
cedure has been completed, and with the needle 

10 catch 82 permanently retained within needle cap- 
turing receptacle 76 so that the needle 58 is fixedly 
attached to piston 64, the used needle 58 is re- 
tracted from the distal end of the cylinder 52 fbr 
relocation to a relatively proximal position there- 

1$ within.. That is to say. and as is illustrated In RG.. 4, 
the proximal flange 67 of piston stem 68 is grasped 
and the piston iS4 is withdrawn proximally through 
and outwardly of the cylinder 62 to overcome the 
friction fit between needle 58 and the hole 56 at the 

20 distal end wall 54 of cylinder 52, such that needle 
58 is withdrawn into the interior of cylinder 52 
through the opening 83 in needle locating shield 
80 

Relocating the needle 58 toward the proximal 
25 end of syringe cylinder 62 correspondingly moves 
the locking flange 72 of piston piston 64 axially and 
proximally through cylinder 52 and into engage- 
ment with the piston stops 55. The piston stops 55 
block the movement of the locking flange 72 there- 
30 past, whereby to prevent a removal of the sealing 
and locking assembly (as well as the needle cap- 
turing receptacle 76 in which the catch 62 of nee- 
dle 58 is pennanently retained) from the syringe 
50.. 

35 By virtue of the offset configuration of the flexi- 
ble legs 74 and 74-1 (with the lips 78 of certain 
legs 74-1 spaced distally from ttie Hps of the re- 
maining legs 74), the used needle 58 will be can- 
ted or slanted relative to the vertical when the 

40 needle catch 62 is received within needle capturing 
receptacle 76 and the needle is relocated frorti a 
distal to a relatively proximal position within cyl- 
inder 52. Thus, the needle is now misaligned with 
respect to both the opening 83 in shield 80 and the 

45 hole 56 in distal end wail 54.. Tlie piston 84 Is once 
again moved axially and distally through the sy- 
ringe cylinder 52, whereby to correspondingly ad- 
vance needle 58 towards the needle locating shield 
80. However, the canted alignment of needle 58 

50 will prevent the needle from being relocated 
through the opening 83 and the hole 56.. 

More pariiculariy. and as shown in phantom in 
RQ.. 4, the distal tissue penetrating end of the used 
needle 58 will be received against the puncture 

55 resistant base 81 between a psur of successive 
annular ribs 82 of the needle locating shield 80. 
The ribbed surfaces of shield 80 prevent the lateral 
displacement of the needle 58 along the base 81 to 



6 



11 



0 282 097 



12 



thereby assure that the needle will remain com- 
pletely surrounded by the syringe cylinder 52, 
while eliminating the possibility that the distal end 
of needle 58 might be returned to the outwardly 
extending position (of FIG. 1) relative to cylinder 
52. 

The continued distal advancement of piston 64 
through cylinder 52 will cause needle 58 to be 
compressed between locking flange 72 and the 
puncture resistance base 81 of needle locating 
shield 80 Accordingly, the used needle is axially 
collapsed or bent but not snapped, and perma- 
nently destroyed within the cylinder 52. The bent 
needle is shown in phantom and designated by 
reference numeral 58-1.. 

It should be apparent that, by virtue of the 
invention Illustrated In RGs.. 4 and 5. the bent 
needle 58-1 cannot be removed from the cylinder 
52 and the syringe 50 cannot be reused.. More 
particularly, the needle 58-1 cannot be removed 
from the open proximal end of the syringe cylinder 
52, because piston stops 55 prevent the movement 
of the locking flange 72 therepast whereby to limit 
the proximal displacement of the piston 64 through 
the cylinder 52. What rs nnore. access to the inte- 
rior of the cylinder 52 is blocked, so that the 
destroyed needie 58-1 is completely shielded by 
the cylinder and rendered irretrievable therewithin, 
Accordingly, a disposal cartridge is created, so that 
the syringe 50 may be safely handled and dis- 
carded while avoiding an accidental needle strike 
and the possible spread of a contagious disease. 

By virtue of the present invention, a needle can 
be retracted and sealed within the syringe cylinder, 
whereby to render an emptied syringe safe from 
accidental needle strikes by eliminating the need 
for health care workers to either handle or cut the 
needle as has heretofor been required with conven* 
tional syringes.. In addition, reuse of the emptied 
syringe for possible drug related purposes is pre- 
vented, inasmuch as the needle is permanently 
destroyed and/or irretrievably locked within the sy- 
ringe cylinder. Thus, the spread of contagious dis- 
ease has been caused, in the past by either an 
accidental needle strike or the reuse of a contami- 
nated syringe by a dnjg abuser may be avoided. 

It will be apparent that while a preferred em- 
bodiment of the invention has been shown and 
described, various modifications and changes may 
be made witiiout departing from the true spirit and 
scope of the invention.. 



Claims 

1 . A syringe (50) comprising a holtow cylinder 
(52) having a substantially closed distal end (54) 
and an open proximal end and a retractable needle 



(58) extending through said distaJ end and commu- 
nicating with the interior of said cylinder, said sy- 
ringe being characterized by: 

a piston (64) movable axially and reciprocally 

5 through said cylinder for engaging said needle at 
the distal end of said cylinder and for relocating 
said needle from the distal end to a relatively 
proximal position within said cylinder, said piston 
having means (76) for canting said needle relative 

70 to the longitudinal axis of said cylinder when said 
needle is engaged by said piston and moved to 
said relatively proximal position witiiin said cyl- 
inder 

2.. The syringe (50) redted in claim 1. wherein 

75 said means for canting said needle (58) Includes a 
hollow needle capturing receptacle (76) formed at 
one end of said piston (64) for selectively engaging 
said needle at the distal end (54) of said cylinder 
(52) and for aligning said needle at an angle reia- 

20 tive to the longitudinal axis of said cylinder when 
said needle is relocated from said distal end to ti^e 
relatively proximal position witNn said cylinder. 

3 The syringe (50) recited in claim 2. wherein 
said needle capturing receptacle (76) is formed 

25 between a plurality of flexible legs (74), at least one 
of said legs (74-1) being longer than otiier legs, 
such tiiat said needle (58) is canted when received 
witiiin said needle capturing receptacle and re- 
located to the relatively proximal position within 

30 said cylinder (52).. 

4. The syringe (50) recited in claim 1, further 
characterized by a needle puncture resistant shield 
(80) located at tiie distal end (54) of said cylinder 
(52) for destroying said canted needle (58), said 

35 needle being moved by said piston (64) axially and 
distally through said cylinder and into contact with 
s£ud needle destroying shield to axially collapse 
and thereby destroy said needle. 

5.. The syringe (50) recited In claim 4. wherein 

40 said needle puncture resistant shiekj (80) Includes 
a plurality of concentrically aflgned annular ribs 
(82), said needle (58) being moved into contact 
witii said shield between a p^r of said ribs. 

6 The syringe (50) recHed in claim 1, further 

46 characterized by: 

means (7. 26) by which to limit the axial and 
proximal movement of said piston (14) through said 
cylinder (2) to prevent the removal of said canted 
needle (8) from said cylinder at S£Jd proximal end 

50 ttiereof: and 

means (7, 20) by which to prevent the axial 
and distal movement of said piston ttirough said 
cylinder to prevent a return to said canted needle 
to tiie distal end (4) of said cylinder once said 

55 piston has relocated said needle from said distal 
end to ttie proximal position within said cylinder. 
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7. The syringe (50) redted in claim 1, further 
characteiized by: 

first and second locking flanges (20. 26) 
spaced axially from one another and projecting 
from either said piston (14) or said cylinder (2); and 
a locking tab (7) projecting from the other one 
of s^d piston or said cylinder, said locking tab 
being received in the space between said first and 
second locking flanges when said piston relocates 
said canted needle (8) toward the proximal position 
within said cylinder so as to prevent any additional 
proximal movement of said needle by said piston 
and block the retum of s^d canted needle towards 
the distal end (4) of said cylinder 

a. A syringe (50) comprising a hollow cylinder 
(52) having proximal and distal ends and a needle 
(58) extending through said distal end (54) and 
communicating with the interior of said cylinder, 
said syringe characterised by: 

a piston (64) movable axially and reciprocally 
through said cylinder for engaging said needle and 
relocating said needle from said distal end to a 
relatively proximo position within said cylinder; and 
needle puncture resistant means (80) located 
at the distal end of said cylinder to collapse and 
thereby destroy said needle at the interior of said 
cylinder when said needle Is advanced by said 
piston distally through said cylinder from said rela- 
tively proximal position . 

9.. rhe syringe (50) recited in claim 8. wherein 
said needle puncture resistant means is a shield 
(80) located at the distal end (54) of said cylinder 
(52), said piston (64) moving said needle (58) ax- 
ially and distally through said cylinder and into 
contact with said shield for collapsing and thereby 
destroying said needle at the interior of said cyl* 
inder.. 

10. The syringe (50) recited in claim 9. wherein 
said needle puncture resistant sield (80) includes a 
plurality of concentrically aligned annular ribs (82), 
said needle (58) being moved into contact with said 
shield between a pair of said ribs. 

11.. The syringe (50) recited In claim 10, 
wherein said piston (64) includes means (76) for 
canting said needle (58) such that said needle is 
aligned at an angle with respect to the longitudinal 
a3ds of said cylinder (52) when said needle is 
advanced by said piston distally through said cyl- 
inder and towards said puncture resistant shield 
(80) from said relatively proximal position.. 

12. The syringe (50) recited in claim 8, wherein 
said needle (58) has a distal cutting end which 
projects outwardly from said cylinder (52) and a 
needle catch (62) formed at a proximal end and 
spaced inwardly from tiie distal end (54) of said 
cylinder, said piston (64) engaging said needle 



catch at the distal end of said cylinder for re- 
locating said needle to the relatively proximal posi- 
tion within said cylinder. 

ia The syringe (50) recited in claim 12, 

5 wherein said piston (64) includes has a needle 
capturing receptacle (76) fonned at one end there- 
of for selectively engaging the needle catch (62) at 
the proximal end of said needle (58), said needle 
capturing receptacle being formed between a plu- 

10 rality of flexible legs (74), each of said legs termi- 
nating at an inwardly projecting lip (76), said nee- 
dle catch being received within said receptacle and 
bek)w the respective lips of said legs to prevent the 
withdrawal of said needle catch from said recepta- 

75 cle after said needle catch has been received 
therewithin.. 

14.. The syringe (50) recited in claim 13, 
wherein at least one of said flexible legs (74-1) is 
longer than other legs (74), such that said needle 

20 (58) is canted relative to the longitudinal axis of 
said cylinder (52) when said needle catch (62) Is 
received within said needle capturing receptacle 
(76) and said needle is relocated by said piston 
(64) from the distal end (54) to a relatively proximal 

25 position within said cylinder. 
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